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ABSTRACT

Background: The optimal tracheostomy time is considered a debatable issue for patients with severe Head injury in intensive care
units [ICUs], which require mechanical ventilation [MV] for long period.

The aim of the work: The current study aimed to investigate the effect of tracheostomy operation in early few days of admission on
the length of mechanical ventilation [MV]. In addition, to determine outcomes and associated mortality rate.

Patients and Methods: a prospective randomized Comparative clinical study included 200 patients admitted to ICU units of Al-Azhar
university hospitals and El Haram hospital who had the following criteria: severe head injury, Cerebral trauma on and Glasgow
Coma Scale [GCS] score 8 or less on the fourth day viewed by brain CT scan done without given any sedation. Divided into 2
groups on the fourth day of admission each group includes 100 patients, one group submitted to early Tracheostomy [ET]
[group A] and the other group submitted to extended endotracheal intubation [EEI] [Group B].

Results: There was shorter in the main period of the mechanical ventilatory support for group A than group B with statistically significant
relationship p value=0.02.Their no remarkable difference in the occurrence of Nosocomial pneumonia between group A and
group B. p value of Nosocomial pneumonia = 0.62.

Conclusion: In severe head injury, ET significantly decreases the mechanical ventilation time.

Keywords: Endotracheal Intubation; Tracheostomy; Complications of Tracheostomy; Severe Head Injury; Mechanical Ventilation.
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INTRODUCTION

Traumatic brain injury [TBI] is a global health issue with
a high mortality and disability rate. Intubation and invasive
mechanical ventilation are frequently required in brain-
injured patients with altered awareness to protect the
airways from aspiration and to prevent dangerous
secondary insults ['. TBI is thought to be responsible for
287.2 hospital admissions and 11.7% of all fatalities in
Europe each year 2.

A Tracheotomy is commonly done to aid management
of airway of patients with severe head injury in intensive care
unit [ICU] which needing sustained mechanical Ventilatory
support [MVS] 81,

Tracheostomy can facilitate weaning in long-term
ventilated patients, potentially shortening the duration of
mechanical ventilation and intensive care unit [ICU] stay,
and reducing complications from prolonged tracheal
intubation, such as ventilator-associated pneumonia [VAP]
and tracheal lesions [,

In spite of its advantages, the ideal tracheostomy time in
ICU patients needing sustained endotracheal intubation is
dispute. The 1989 study by the American National
Association of Medical Directors of Respiratory Care found
that tracheostomy operation is sufficient for mechanical
Ventilatory support to last longer than 21 days, but
endotracheal intubation is recommended for patients who
need mechanical ventilation for 10 days or less. Some
researchers commended early tracheostomy [, while
others discourage it because of doubtful benefits of
tracheostomy versus endotracheal intubation [,

THE AIM OF WORK

The current study aimed to investigate the effect of
tracheostomy operation in early few days of admission on
the length of mechanical ventilation [MV]. In addition, to
determine outcomes and associated mortality rate.

PATIENTS AND METHODS

This is a prospective randomized analysis conducted at
Al-Azhar university hospitals and El-Haram hospital from
February 2018 to February 2021. After approval of ethics
committee and taken of informed written consent.

Sample size calculation was carried out using G*Power
3 software. The study was conducted on 220 patients with
serious head trauma in our ICUs. Twenty of these patients
were excluded because the following: 1] their families
refused to participate in the study; 2] death during
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hospitalization; 3] improvement during the first four days of
admission.

Criteria for inclusion:
Serious head injury.

Cerebral trauma on and Glasgow Coma Scale score
8 on the fourth day viewed by brain CT scan done
without given any sedation.

On the fourth day of intensive care unit [ICU] admission
if patients fit these criteria, randomly patients were
separated into 2 groups: group 1 early tracheostomy [A],
group 2 extended endotracheal intubation [B].

In group [A] the operation of early tracheostomy was
done on 4t or 5" day of admission using cuffed
Tracheostomy tubes of low pressure.

Socio-demographic history, Glasgow Coma Scale
[GCS] score and results, specifically assessment of the
period of mechanical Ventilatory support, Simplified Acute
Physiologic Score [SAPS], time of stay on ICU, frequency
pneumonia incidence and mortality rate were compared.

Complications related to the operation of early
tracheostomy and extended endotracheal intubation [EEI]
were reported clinically, but not endoscopic ones. By using
CDC criteria, the pneumonia was diagnosed "]

Statistical analysis:

The data were collected, coded and analyzed using
IBM-SPSS 23.0 [IBM-SPSS Inc., Chicago, IL, USA].
Descriptive statistics: Means, standard deviations, medians,
ranges and percentages were calculated. The test of
Significance: The chi-square test was done to contrast the
variation in the distribution of frequencies between two
groups. For the continued variables; independent t-test
analysis was carried out to contrast the methods of
dichotomous data. The probability of less than 0.05 was
used as cut off point for all significant tests.

RESULTS

We compare the two groups in forms of age, sex, and
SAPS as shown in the table [1].

There was shorter mean period of assistance
mechanical Ventilatory support of group A than group B with
a statistically remarkable relationship p value = 0.02 [Figure
1] as shown in [Table 2].
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There was no remarkable difference between the This relationship was insignificant. After the occurrence
occurrence of Nosocomial pneumonia in group A and group of nosocomial pneumonia, group A needed fewer number of
B p value = 0.62 [Table 3]. The mean period of pneumonia days with mechanical ventilation than group B, with
diagnosed was [5.7 £ 1.7] for group A, which was later than statistically significant relationship p value = 0.01 [Table3].
time for group B [8.2+ 2.44].

Table ‘1 ‘: Demoiraihic characteristics and similified acute ihisioloiical score SAPS‘ amoni studied ioiulations

|

Age [years] [meantSD] 52.9175+16.12 50.9165+14.12 0.54 |
Sex Male 60 [60.0%] 55 [55.0%] 0.34

Female 40 [40.0%)] 45 [45.0%] ‘

SAPS [MeanSD] 54+15 6+3.8 0.53 |

SAPS, simplified acute physiological score.

Table [2]: Data about mechanical ventilation among studied populations

Number of weaning attempts 2107 19+£0.9 0.68
Total ventilation days 13.2+6.1 165+ 7.6 0.02"
Day of extubation or tracheostomy off 252+124 18.3+£8.4 0.03

* Significant difference [p < 0.05]

Table [3]: Frequency of nosocomial pneumonia among studied populations

Percentage of Nosocomial pneumonia n [%] 55 [55%)] 58[58%)]
The day of NP was diagnosed 5717 8.2+ 2.44 0.94
The days of mechanical ventilation after pneumonia diagnosed 6+4.3 11.9+5. 0.01

NP, nosocomial pneumonia

Table [4]: Mortality and Outcomes among studied populations

Recovery n [%] 75 [75%] 70 [70%) 0.5
Bleeding n [%)] 3 [3%] 5 [6%] 0.7
Death n [%)] 22 [20%] 25[25%] 0.5

Table [5]: Causes of Death among studied populations

Intracranial hypertension 919.0%] 71[7.0%]
Sepsis 515.0%] 8[8.0%]
ARDS 7[7.0%] 5[5.0%]
Pulmonary embolism 1[1.0%] 515.0%]

ARDS, acute respiratory distress syndrome
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DISCUSSION

In severely ill TBI patients, ttracheostomy is a safer
choice. A globally acknowledged tracheostomy strategy is
needed to help maximize indications and outcomes I,

In our study, we discovered that group A had a shorter
mean period of mechanical ventilation support than group
B, with a statistically significant connection P value = 0.02.
There was no significant difference in the occurrence of
nosocomial pneumonia between groups A and B, with a P
value of 0.62.

Group A required fewer days of mechanical ventilation
after the incidence of nosocomial pneumonia than group B,
with a statistically significant connection [P value
0.01].There was no significant difference in mortality rates
between groups A and B.

Robba et al. reported similar results, finding that trache-
ostomy is regularly performed in severe neurologically
affected patients after TBI. Early tracheostomy is linked to a
better neurological prognosis and shorter hospital stay,
however the causality of this link is unknown [,

Lu et al. in a meta-analysis study comparing the results
of Early Tracheostomy versus delayed tracheotomy or
extended intubation in ICU patients with Severe traumatic
brain injury [TBI], 8 studies found that the ET might reduce
the number of days in the ICU [mean difference, -3.08; 95
percent confidence interval [Cl], -3.75:2.41], the length of
mechanical ventilation [MD, -4.92; 95 percent Cl, -6.82 to
-3.02], and pneumonia incidence ¥,

If extended endotracheal intubation is recommended for
a variety of underlying causes, Kumar et al. discovered that
tracheostomy in the intensive care unit [ICU] is an important
and safe operation [0,

Patients with ET had marginally fewer days in the
hospital [46.4 vs. 38.6 days; P = 0.048] and ICU stay [34.9
vs. 26.7 days; P = 0.003], according to Khalili et al. There
was no significant difference in mortality rates between the
two study groups [P > 0.99]. The ET group had a decreased
incidence of pneumonia "], Altman et al. confirmed that ET
was linked to early ICU release and shorter hospital stays in
their institution 121

A retrospective study in India looked at individuals over
the age of 18 who were admitted to the hospital's
neurotrauma unit [NTU].

Zirpe et al. performed a percutaneous tracheostomy
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[PCT] from June 2010 to November 2014. In terms of age,
sex, and GCS score, there were no significant differences
between the study groups P < 0.01. The ET patients
required significantly fewer days of mechanical ventilation
[mean 8.1 vs. 11.7 days, P=0.000] and spent significantly
less time in the hospital [mean 28.8 vs. 34.37 days,
P=0.019]; however, there was no remarkable difference in
mortality rates between the early and late Tracheostomy
groups [P=0.480]"3,

Early tracheostomy in patients with brainstem
hemorrhage can shorten neurosurgical intensive care unit
stay and enhance prognosis at 30 days, according to Ding
et al. ['4,

There was a total of 4,219 studies found and evaluated.
A total of eight studies were chosen for the systematic
review; with seven of them being qualified for meta-analysis.
Between the early tracheostomy and late tracheostomy
groups, comparative analyses were undertaken. Early
tracheostomy procedures took 5.59 days [SD, 0.34 days]
and late tracheostomy procedures took 11.8 days [SD, 0.81
days], respectively. When compared to late tracheostomy,
early tracheostomy was linked with shorter mechanical
ventilation duration [-4.15 {95 percent Cl, -6.30 to —1.99}],
ICU [-5.87 d {95 percent Cl, -8.74 to -3.00 d}] and hospital
[-6.68 d {95 percent Cl, -8.03 to -5.32 d}] stay lengths.
Early tracheostomy was linked with a lower incidence of
ventilator-related pneumonia [risk difference, 0.78; 95
percent confidence interval: 0.70-0.88].There was no
statistical difference in mortality between the groups ['4],

Blot et al. discovered that the time required for
hospitalisation and artificial breathing assistance was
significantly longer in the early tracheostomy group [3],

Conclusion:

In spite of prior apprehension about large incidence of
mortality rates in the patient group of early Tracheostomy
with serious head injury on the fourth day of hospital
admission is beneficial and significantly decreases the
mechanical ventilation period. So decreasing the period of
hospitalization and stay in intensive care unit [ICU].

Financial and non-financial relationships and
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